Abstract: Let G[F, V k , H uv ] be the graph with k pockets, where F is a simple graph of order n ≥ 1, V k = {v 1 , v 2 , · · · , v k } is a subset of the vertex set of F and H v is a simple graph of order m ≥ 2, v is a specified vertex of H v . Also let G[F, E k , H uv ] be the graph with k edge pockets, where F is a simple graph of order n ≥ 2, E k = {e 1 , e 2 , · · · e k } is a subset of the edge set of F and H uv is a simple graph of order m ≥ 3, uv is a specified edge of H uv such that H uv − u is isomorphic to H uv − v. In this paper, we derive closed-form formulas for resistance distance and Kirchhoff index of 
Preliminaries
The {1}-inverse of M is a matrix X such that MXM = M. If M is singular, then it has infinite {1}-inverse [17] . For a square matrix M, the group inverse of M, denoted by M # , is the unique matrix X such that MXM = M, XMX = X and MX = XM. It is known that M # exists if and only if rank(M) = rank(M 2 ) ( [17] , [18] ). If M is real symmetric, then M # exists and M # is a symmetric {1}-inverse of M. Actually, M # is equal to the Moore-Penrose inverse of M since M is symmetric [18] .
It is known that resistance distances in a connected graph G can be obtained from any {1}-inverse of G ( [6] , [16] ). We use M (1) to denote any {1}-inverse of a matrix M, and let (M) uv denote the (u, v)-entry of M. Lemma 1.1 ([6] , [18] ) Let G be a connected graph. Then
Let 1 n denote the column vector of dimension n with all the entries equal one. We will often use 1 to denote all-ones column vector if the dimension can be read from the context.
be a nonsingular matrix. If A and D are nonsingular, then
where 20] ) Let G be a connected graph on n vertices. Then
be the Laplacian matrix of a connected graph. If D is nonsingular, then
The resistance distance and Kirchhoff index of
In this section, we focus on determing the resistance distance and Kirchhoff index of 
(ii) For any i, j ∈ V(H), we have
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Proof Since v is of degree m − 1, H v can be written as H v = {v} ∨ H, where H is the graph obtained from H v , after deleting the vertex v and the edges incident to it, the Laplacian matrix of
By Lemma 1.5, we have
According to Lemma 1.5, we calculate −H # BD −1 and −D −1 B T H # .
We are ready to compute the
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Lemma 1.5, the following matrix
For any i, j ∈ V(F), by Lemma 1.1 and the Equation (1), we have
as stated in (i). For any i, j ∈ V(H), by Lemma 1.1 and the Equation (1), we have
as stated in (ii). For any i ∈ V(F), j ∈ V(H), by Lemma 1.1 and the Equation (1), we have
as stated in (iii). By Lemma 1.4, we have
Note that the eigenvalues of (L(H)
Let P = (L(H) + I m−1 ) ⊗ I k , then 
Plugging (2) and (
, we obtain the required result in (iv).
Resistance distance and Kirchhoff index of G[F, E k , H uv ]
In this section, we focus on determing the resistance distance and Kirchhoff index of G[F, E k , H uv ] in terms of the resistance distance and Kirchhoff index of F, H uv . Theorem 3.1 Let F and H uv be two graphs of orders n and m , respectively, where n ≥ 2, m ≥ 3, E k = {e 1 , e 2 , · · · e k } is a subset of the edge set of F and H uv has a specified edge uv such that H uv − u is isomorphic to H uv − v. Let F s be an r-regular subgraph of F induced by E k in Definition 2. Also let
have the resistance distance and Kirchhoff index as follows:
(i) For any i, j ∈ V(F), we have
Proof Let F S be an r-regular subgraph of F on the first p vertices, then the Laplacian matrix of
We are ready to compute the D −1 B T H # BD −1 .
Based on Lemma 1.5, the following
For any i, j ∈ V(F), by Lemma 1.1 and the Equation (4), we have
For any i, j ∈ V(H), by Lemma 1.1 and the Equation (4), we have
as stated in (ii). For any i ∈ V(F), j ∈ (H), we have 
Plugging (5) and (6) into K f (G[F, E k , H uv ]), we obtain the required result in (iv).
